Renin–containing cells in kidney transplants into the anterior eye chamber  by Celio, Marco R.
Kidney International, Vol. 29 (/986), pp. 1234—1236
TECHNICAL NOTE
Renin—containing cells in kidney transplants into the
anterior eye chamber
MARCO R. CELlO
Anatomisches Institut der Universität Zurich, Winterthurerstr. /90, CH-8057 Zurich, Switzerland
As a part of experiments aimed at the study of the effects of
denervation on the development of the renin—containing juxta-
glomerular epithelioid granular cells (JEG-cells), pieces of fetal
rat kidneys were transplanted to the anterior eye chamber of
adult animals. These allografts survived and organized an
organotypic tissue, with the exception that the renin—containing
cells significantly increased in number.
The implantations were performed on 15 adult female Wistar
(Ivanovas GMBH, BRD) or ZUR/Siv (Zuchthygiene, Zurich,
Switzerland) rats anesthetized with 0.1 mliter Nembutal and 0.1
muter Ketalar i.p. and pretreated with a drop of 1% Atropin—
sulfate on the cornea [1]. The kidney tissue was derived from 17
to 19 day old fetuses, sacrificed in utero by an overdose of
Nembutal to the mother. The kidney was removed with
heat—sterilized instruments and cut in small pieces in RPMI-
1640 cell culture medium supplemented with 10% fetal calf
serum. The tissue pieces (kidney cortex or medulla alone and
cortex and medulla together; approximately 3 x I x 1 mm)
were aspirated in the tip of a Pasteur—pipette and inserted on the
iris of the host eye through an incision of the cornea. The
animals recovered rapidly and did not show any impairment due
to the intervention or the implant. After various survival times
(14 days to eight months) the rats were anesthetized again and
perfused through the left ventricle with Bouin—fixative. The
whole eye with the implanted kidney was dissected out, dehy-
drated, embedded in paraplast and cut with a microtome.
Adjacent, 5 jm thick sections through the kidney implant were
stained with hematoxylin—eosin (HE) or incubated with anti-
bodies against rat—kidney renin and angiotensin 11. The im-
munohistochemistry was performed according to the unlabeled
antibody method as described earlier [21.
Approximately 80% of the implants survived. They were
visible by naked eye as white spots on the anterior surface of
the red iris of the host animal. The size of the implanted piece
of tissue increased only slightly from the original one. In a few
cases, the implant adhered to the cornea without provoking
particular reactions. In HE-stained sections, the implants dis-
played morphologies always reminiscent of a normal kidney,
but mostly fairly disorganized and immature (Fig. IA, 3). The
kidney implant was supplied by vessels of the iris and was
Fig. JA. HE-stained longitudinal section through the eye of an adult
female rat in which a piece of fetal rat kidney cortex was implanted for
/4 days. The implant grew on the iris (IR) and adhered to the cornea
(C). The blood vessels to the implant are derived from iris capillaries
(arrow). x 76. B. Consecutive section to IA incubated with antisera
against rat—kidney renin. A dilated longitudinally cut (arrow) and two
cross—cut (arrowheads) blood vessels contain renin—immunoreactive
cells in their walls. In the former the immunoreactivity can be followed
over an unusually long distance. x 76. C. Enlargement of Fig. I B. The
abundant renin immunoreactive cells (arrowheads) belonging to a
vessel contacting the glomerulus (G) is overwhelming. x 300.
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partly covered by endothelia—like cells. In those cases in which
both cortex and medulla were transplanted together, glomeruli
and tubuli belonging to all parts of the nephron, sometimes with
a maciila densa, were seen. The lumen of some collecting ducts
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Fig. 3. Immunolabeling with renin—antisera of a kidney implant which
remained in oculo for eight months. The number of cells reacting with
the antiserum was larger than after shorter implantation periods (com-
pare with Fig. 18). In addition to the vas afferens (VA), renin—positive
cells are also found in the interstitium (arrows), in the Bowman capsule
(arrowheads) and in the glomerular tuft (double arrowhead) (Compare
with the kidney of an adult rat, Fig. 2B). G: glomerulus. x 300.
Fig. 2A. Localization of renin in the kidney of a rat fetus (21 days after
conception). The whole extent of the afferent vessel wall, from the
interlobular artery (IL) to the glomerulus (G), contain renin—im-
munoreactive cells (arrowheads). This is an extreme example; in most
glomerula there were half as many renin—positive cells. x 400. B.
Localization of renin in the kidney of a 10—month—old rat. Renin—im-
munoreactive cells are segregated to the terminal portion of the afferent
vessel (arrows, compare with Fig. 3). G: Glomerulus, D: distal tubule.
x400.
was continuous with the anterior eye chamber. After im-
munostaining of sections with renin—antisera (Fig. 1B, 1C, 3),
JEG-cells were seen to be present in a much larger number than
in the kidney of time matched controls (Fig. 2A) or of adult rats
(Fig. 2B). Furthermore, the renin—immunoreactive cells were
not only found around the dilated afferent arteriole at their
entrance in the glomerulum but also more proximally (Fig. lB,
1C, 3). However, the occurence of renin—positive cells was
strictly limited to the kidney cortex and did not spread over
either to the medulla of the implant nor to the iris of the
recipient animal (Fig. 1B). The number of renin—immunoreac-
tive cells in the implants increased gradually with time in oculo
(compare Fig. lB with Fig. 3). Eight months after implantation,
renin positive cells colonized the interstitium of the kidney
cortex and were present also in the Bowman's capsule and in
the mesangium of the glomeruli (Fig. 3). The distribution of
immunoreactive cells seen after incubating the sections with
angiotensin II antisera was identical [3].
The transplantation of fetal rat kidney cortex into the anterior
eye chamber of adult rats may represent a new, interesting tool
in kidney research. Of course, detailed electronmicroscopical
and immunohistochemical studies will have to confirm that the
cells of the kidney implant display a normal ultrastructure and
express a normal set of antigens. Nevertheless, light microscop-
ically, the implants often seem to contain a few intact nephrons.
The growth of normal kidney tissue in the anterior eye
chamber is not surprising if one considers that this is an
established fact for almost all other tissues [4]. Surprising is
only that the kidney implant is anomalous in showing a
hyperplasia of renin—positive cells.
The proliferation of renin—containing cells in the implants
might be due to the low blood pressure in the afferent vessels.
In fact, the blood supply of the implant is derived from iris
capillaries, which probably display a lower blood pressure than
the interlobular arteries of the kidney. Thus, in the implant a
sort of Goldblatt mechanism [5] may provoke the JEG-cells to
proliferate. An alternative explanation for the behavior of the
JEG-cells in the implant is that the microtopography of the
juxtaglomerular apparatus is abnormal. Absence of the macula
densa in most specimens, and subsequently of a tubuloglomer-
ular feedback mechanism, may trigger the proliferation of
JEG-cells. The proliferation of renin—containing cells could also
be the reflection of a particular influence of the aqueous humor
or of other tissues with which the implant comes into contact.
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I propose this simple experimental paradigm for biochemical
and physiological studies of the renin—angiotensin system
(RAS), because it has obvious advantages compared to the
kidney in situ. In fact, the kidney implant is only partly covered
by an endothelium and the components of the RAS secreted in
the kidney interstitium [6] may leak out into the aqueous
humor. Therefore, punction of the anterior eye chamber under
various experimental situations may allow measurements of
renin and A-I! and give insight in the intrarenal role of the RAS.
Furthermore, the kidney implant in the anterior eye chamber
faces a more complex neural environment. In addition to
sympathetic and sensory nerves, present also in the normal
kidney, the innervation of the iris comprises a parasympathetic
component which is absent in the kidney [7]. Since the sympa-
thetic, parasympathetic and sensory innervation of the iris
follow different anatomical pathways, these can be selectively
lesioned. The selective manipulation of the nervous supply to
the kidney implant may also be advantageously used to study
the neural influences on the JEG-cells.
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